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EFFICIENT FUEL CONSIMPITON N THE YOWDR SYSTRMS OF THR USSR

e A. ‘3. Garghkev, Engr
!-!Jn:str;,' of Blacu-ic Fover Plants, USSR

sulte of Blectr Bloctriﬁeetzm Utilizing Local Fuelu

Thirty years 240 the Great SocZalist Revolution tore dowvn tho 0ld state ..
cdifioce of Tsarist Russia. On the liberated ground our psoplc themselves
undertuck to oomstract 3 now stats edifice acsording to tho vlet of our great

. arghitecta, lenin and Stalin. Ow people realized that, "Omy when the coun- )
try 1o electrified, and vwhen the tschnical foundation of a vast modern indus- -
42y 4o placed under industyy, agdcultm and trameportation; then, and
anly then, shall wo dotinitely lesld.” (Ionin, Vol XIXVI, p 47)°

. Yenip smuounced, "...Comuniem 1> Soviet euthority plus elsctrificstion
of the whole country." The plan of elecixificction of the country was called
"the Second Party Program.” after this appesl of tho leadoxr, the whole countuwy
bullt powerful eloctric poier plents, inatalled high-voltaye tra~suieatua
1lings, and ths curve of powar generation rose sharply.

By Decsmbex 1917, Ienin had alrezdy iesu>d Instructions on orgsnitiag
- the operation of tue Shatura peat deposita. In Junes 1520, the temporary
Shatwra electric pover plant was sterted; and by the end of 1925 the opening
ceremony Of the Shatura GLES (Stete Regional Powox Plant) imeni V.I. Lenin
had already taken place. The cozplex problem of mechanized extraction and
efficient conuumption of peat hed been sclved.

Bven befare the Revolution, thc Ruasian engincer Klamscdb had conceived
the 1dea of 2 hydraulic method of extracting pezt; dut it cerme to nothing.
Upon Lenin®s imptructions, M. I. Kalinin eatruated T. . Makex ‘ov vith the
tagk of mestering the use of lump peat. The task wee most brilllantly
exscutad, Powerful electric povar gtatfons wers corganized includivg: iae

. Shatura, "Eramnyy Oktyabr*, " Gor'kiy, Yarcslavi, Ivanovo, Dubrovka and otherc.
The extraction of cut peat wus wastered at the Pryansk, the 3d Moscow, and
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other plants. Peat depozlts becams a source of 1ife for townsg and vil.agea of
the prinelpal arsas of the country. .

. In the middie of 1922, power vwes sunplied to Moscow over 110,000-watt .. ..
transmigsion lines from the Kashirp GHES. Then browa coal was d:lacovaroil in’

the Moscow area. Since 1934, the greatest heating and electric power plaat- -
the - Stalinogorsk RBS5--has been oporating on cosl from the Moscow regiom.

In 192k, in the Urals, tho Kizol GRES bsgan to operate on local coal.
Since 1932 the high-pressure Berczaniki TETe (Heating and Power Central) and,
since 1936, the Zekemsk TRTs end other plants have been opsrating on the ewie
coal. The Central Ural GRES, the Krasmnogorsk TRTs, end thes Chelyabinsk Plant
have been operating sucessfully ca Ural brown coal.

In the electric power plents of the Donetz coml mines and in other rogions
of t's comtry effective use is meds of coal extraction tallings, anthracite
culm, vhich, wntil the Revolutian, formed mountainoue dwmps. Since 1926 the
dirver GRES and, since 1929, the Shakhty GRES have operated on anthracite culm.

. S1nce 1951 the Zuyevke GRES and ctihera have operated on antlhracite culm.

The Soviet combustion engincers have mastered effective extractiom of
mee than 60 types of different fuels with extremely distinetive propartioe:
-nolgture content up to 55 percent,asb contont in the &ry mmsa up to 4O perceat,
volatile matter from 3 percent, esh fusion temperature from 1,000 to 1.500
degrees cantigrade.

The Soviet hydraulic engineers and vater power oxperts bave mestared the
vater resourcss at powerful hydroetationa, generating olsctric enercy without
fuel consumption. The Volkhoy GES (hydroelactric station) treni Lenin wac the
firet result of electrification. The ZA GES, the Kendopoga GES, the e cn
GES, the Svir GBS, the Kadyr' GES, the Dzaoraget GES, tho ive GES, the Gizel'don !
GES, the Burdzharsk GES, the Bakeen GES8, the Varzob GBS, the Moscow-Volga ~.iiii::
Cangl GXS, the Tulome ATe GF5, the Kommomol'sk GES, the Uglich GES tne Rybinak
GES, ond others began operatica f£oll owin,_, the Volkhov GFS. :

At the present time. fusl brouzht fram o dfstance forms a:ly ona swaxm_
of the totul power balance of USSR reglonal eleciric pover plunts end eix
sevenths of the power iz generated by loual powr regowrces. ...

In pro-?ovoluticnary dayn the vaat vater: pover resourcee or the ooum:ry
vere ot used at ail to generate 6lestric energy in general utility planta. .f :
Now ono neventh of: ell the power is generated by regionel hydroo!.ectric stafiona e
without fuel consumption. S o

In pre-Revolutimar:y days, tha huge deposits of drewn 1ow-calarie coal e
were not used at all tc generate powsr ir gensral utility astations. ®ow, how::
ever, very powerful regional slecixic and heating etaticas, generating oae
‘third of the total power, opewats om -thiis coal.

In pre-Revolutionary days only one low-power etaticn operated on lmtp
peat. How, however, powarful regional statfons opemto on lump and cut pent
and generate ane ninth of the total pover. .

Ferlier varieties of ccatly fuel do not e.ppéar on fhe”uz-l bnlmeo uneot
. of regional electrification. lMazit was entered 28 a amall part of tho belmmce
(7.5 percent), tut 4nstead of the high-grade petroleux consumed earlier, it
vas a hieh-viscot £ty vazte product of oil refineries. 011 residues are used
on the gpot {Baku, Groanyy, Ufa) 23 local fuei. Mazut almo went out of use
, for ¥indling boilers in many stationa.

Denstz coel e an irportant dart in tho balence of rogional stationo;
it 15 rot, hovever, the farmar high-valus gas coal, but mainly anthracite
cule, formerly left lying in coal mine d\mpa without boing used.
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3. BEificient Utilizacion of Fuel Resources

Effictent utilization of the power resources of the country hss bteen o
praven poseible .due.nst cnly to the succeesful mactery © of msthods o fuel™ "
ccsumption end mastery of hydroslectric stationa but also to the building
of various pover aysteus with exteneive high~voltage trenemission lines.

Bvan befare World War II » the wnified high-voltage electric netwark of
v the Gar'kly, Ivanovo, and Yaromlavl power syotena wes esteblished. In wartime,
these systems were comnected with the hydroetations of the Upper Volga. Due
to thie, efficient use wao made of the local pover resources of the central
industrial region of the country: coal frem the Moscow areas, peat, and water

From Solikemsk ‘to Magnitogorsk, a vast high-voltage netwark extends
slong the whole Ural mountain chain, uniting the thres Ural gystens joined
by poverful regional elsctric pover atationg operating on local Ursl coal.
During World Wer IT superpover regional heating and pover pients, the
Rramogorek end Chelysbingk heating and power plants, vare pdded to these
Systema. In thege plenta high-ash comten* coal of the open-pits is used.

‘e

Modern power systems gusrantee not only an efficicnt rogicael supply of ‘
olsctricity dut 2leo tue aupply of heat in the country, supplenting the old
technique of mroduction and congumption of pover.

In the USSR, mrmdmrnmummumuammw
systemetically disteibuted in accordende with the requirements of the wnified
escneny of the people. . . o

5 (2oe P3gurs 1 following pege.) - _",

6. Bodnetion in Specific Norms of Fuel Congumption

The technical re-equipment ond: che new orgenizational forme of Soviet .
pover rrodyotisn find cxpression both in the atructure of tko fuel talance
accarding to the kind of fuel and in the qualitative indoxes of the fuol
atilization of the sww power gyatons. . )

Thio may be seen in Figare: 1, ubhich showa the drep in everege specifis .
consumption of fuel per gecaratad kilowatt hour for all regional olsctric
power stations a3 compered with consuaptionn of general wtility etutions in
1915. At the beginning, tho guszucifel realization of Program A of the i
GOELI0 plen was reflected in ths 0rop in the specific cansumption of fuel. Jn

. R i acsardence vith thin yograa, the nistekss of yra-rovolutionary Russie ware
(R . R cordected by intercannocting the statiors in united networks. Ap these mess-
PR ) ; wren were carried out in the great industriul certers, auccess uas achieved ia

e ! . the expedlent utilizaticn of more economlc ogquipment, and due to this, the pre-
A ‘ L revolntionary povor olant indexes vere far excesdod. In addition, great fuel
S - CONSRY, sxcesding that rogulting from pover wnification, was achioved by
halting wneconomic industries end other small plonta. )

#1th the folf1llment of the secand, bagic part of the GORIRO plan, Pro.
gram B, which provided for cven grocter pover Rroduction, the qualltative
indeves of electric pover stations showod an even greater improvement. The
vide realization of thig Frogrem was preceded by a period of lsarning how to
master nev forms of fusl far comparatively low-power squipment and, there.
fore, thare was no saarp break in tie congusption curve. The break begsn with
tho yeer 1933 vhen powerful modern condenser-statioa ingtallations and heating
equimment were put into operation. .
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Figure 1, Drop in averago anmal specitic fuel conw
sumption per gensrated kilowatt hour in the system
of the nistry of Electric Power Plants of the USSR,
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In peat and drown coel of a fixed guelity e coefficient of sfficloncy
of over 85 percent wap cbiained and at “ASh" it was brought up to 85-8h percent. ‘
© - 'Powerr ‘plante genarated oleciric energy in poweriul condenser turvogeneraters’ U
‘with e spscific consmumptiion of about 0.5% kg/kwh and, correspendingly, with a
coefflcient of efficiency of ebout 25 percent. “fhe Kealiras GEBS loversd com-
swuption to 0.48 kgfkvh.

An egpeclally importent rasult was obtained by the arganizatilon of com~
plex genaration of electric end thermal energy in heat and pover plants, vhich
was extensively developed in the unified USSR cconomic plen.

In the goneration of cloctriecity at centrel hoating plants, pover plants
have saved tho Stato over ono million tons of idsal fusl.

In heating plante with full utilization of oxhaust keat, the apecific
congunption of fuel vas reduced to 0.2-0.25 kgfiwh, 1.e., tvice the beat
indexes of condsnmer power plants. The piomeer of thermification, the 34 1GES
ineni Ginter, opaerated on cuch a epecific fuel consumption. Tho plunt wes moo-
srnized from s tochnically outmodsd plent into a wogressive me. Other plents
followed the sewe coursé. Rocently the Tomsk GRS celebrated ite f1ftieth amni-
vergary. It might aeem that, efter ihis celebratiom, the plent might be placsd
on the reserve list. But the persomnel galned the right to the continued 1ife
of the plant, thanke to its convergion tc theraificatioa, just se in the case
of the 354 LGES, the Novesibirek TETs No 1 and of othor plents of the Soviet Unimm

In 1940, as ssen in Plgure 1,all povar plante, united under the Ministry
of Elsctric Power Flsnts, USSR, conswnod an average of. 0.506 kg of ideal fuel
‘per kilowat® hour. ) Lo ) .

The German invaders d1d great damage o the natien~? esoacmy. Thia le
ehown in the ircreased epecific fucl. cont rption during 1942, o

Soriet pover-snglineering experts pitied their strengih egainst wartime
diffionltiea, end 1t vaz not .ong bofore roszlts were achioved.  Beginning in
Septauber (912 the erieis wem at kanl, and the indexes hogan o riso. At the
ond of 1942 the plants hed alreedy chenged ovor to the wrewar econamic level
and neld specific fuel comsumption dovn o 0.570-0.575 .:(;/kvh Tho redustion
in specific fuel consumption during the wair end in the postwar periosd waa facil::
1tatad by advencing the daotes for nalting into opsretioa aov ani reconditiore i
economic squipment and dy incroasing the utilization of eccnomic cqui pmant.

For exsmplo, we arecred the Chelyabinek GRES. In mrovar deys the con-
suaption of thie piant wan itlgh,82.7 porceat in 194C. In 1942 utiliging tho
spaoified powar thc plent operated for 8,368 howrs, 1.0.. abcut 96 percent of
the ocheduled time. With the change o record-realing utilization cf eguin-
neat, the specific conaumption of ihe plant rose 3 porcsant. Hovever, thanks -
%o ite lergsr share in the united notwork and its substitution for legs eco-
noeic planta, the uverage specific conesumption in the syctem did not csterio-
rute. ’ ) . )

Turing ths sams poriod the Centrel Wral GRES iancreusod ite uee of povaer
TG 6,635 hours o 7,724 bours, not.oaly without increasing ite epecific fuet
sousumption at dceceasing 1t to 2.67 percent. Excelleat vperating ‘ndexes
vare cbtained is the work of the Central Ural GRES by kseping the ecaipmest
in good condition. All trouble was discovered in good tims by the perscnnel
end eliminutod ns econ ug it aross.

. Bxperiaice shouwg thnt small dofocts in equipment ead opersiicnzl ovrgani-
gation, whicl ars net ncted and olininazted in vime, gocacr or later became focal:
pointe of ixouble and cause lncroaved fuel commmytion, difficult to correct
when a saximm uee of the specified pover 1s demanded. For this resson, in the
DBSR regionsl goaor plants, great ctication is devotod to ajstematic provent.ve
iugpectione, cleaeing apd ropoirs of the main and auxilisry equimment,
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Even in wartime, in gpite ofkﬁsmmnaarve pover, the arder of can-

pulgory removal of eguipment under repair was atrictly folloved at tllw date
planned and within the fized time. .

Soviet powor~englneering expérie congider’ thelr tasks noi cnly:the madn. - wrend:

- tensnce of equipment committed to their charge but aleo its continuous improve-

nent vith @ viev to attaining the best operating indexes. The Ministry of

Electric Power Plante of the USSR carries out systematic wori ir propartion

15 the increased power, safety end oconcmy of the pover aquipment. Every yer

caspulsory measures ere planmmed for all power plante for the econtmy of fuel

and elsctric pover for their own meeds and, at the same time, meterial regources

are duly distridvuted.

For each power plant there may be o long et of effective measures which
hgve besn drawvn up. in meny boiler installations heating surfacea are developed
at the back and stesm blast cloaning of their flues Introduced; heating imstolla-
tions ares converted to gteam and the blow-out heat used; metailauana for e-
paring palverizod coal are imyroved, eto. In many turblne installations the
eriginel gteanm factars cre improved, the turbine between tho inlet and cutlet
valves improved, exhaust steam diviied beiwesn their own needs end therm!fication,
and the condenser instsllaticus improved. Great sttontiom 1s pald to ths presn-
aration of feed end circulating water. Work ic being carried out on the prop
orties of auxiliery ingtallations and on inprovements ia their reguiating in
asoordsnce with esteblished prioritics. It is impossible to give here the vhole
118t of the diverse measures which, in a systematic manner, kave been 1ntroducod
into power plents as the roeults of meny yeers of work.

But it was not on tschnical measuros alone that tho foundation was laid
for eucoese in mastering new pover aources and now varisties of fuel. Buccess :
wad gunrenteed by improving the argenigation of Soviet pover production end
_ by tralning staffs of experts in power englpeering. : e i T

In 1940 uniform regulstions were introduced for the tecinical oparation. ..
of eleciric pover planics and nei . tko. Theso regulatinas ewmmarized the experi- L
ence of the best Hoviet pover plante over many years of operation, and a wide /7.7
develomment of this experience was obtainsd. , L L
The introduction of uniferm regulaticna cotziduted to the cangolidatiom
of technical training, argenization of efficieat oparation and improvement’:
of the electric eguiyment of the pover syetlems. ) e

) The perscnnel of the plants are asalgned a concrete production task '
farmulated sccarding to syetematized and technical norws, and es*adlished v
asow0ing to a oingle method. Ferccunel are assieted in the attalmment of ‘i i
assigned indexes by instruction and by the eptabliahmart of goals. Constant -7 .7 .
teclmical control has been lnstituted over equipxat evd it operation in eon- . ol
on with a ¢loser snalysis of indexos. Productivs inttlative is developed
in peracnnel and progross in vork is stimulated by the donug sycium end the .-
- orgenization uf goclalist carpetltion. . ] _ :

TMme hag educaled Boviet power enginesrs in tho epirit of econmmy toward \
ths equipment in their chargo, end toward fuel end gonerated enargy. The com-' -
asrvation of fuel 1a mstter of honor to a Sovist power cngineer. Spacific
fuel conmumption for a unit of generated pouex ip oo of main indexes in the !
All-Tnica Sooclalist competitiou of plenta and systems.

For sucoess in efficient fusl utflizstion, lndividual plants snd experts
in snergetice bavs beon given high goverrment rewerds. Plants having received
tb&dwof!mhunﬂthem»dthokednmofwammmma
and ths Shatura; those having ithe Order of the Red Bamner of lebor include:
Chelyabinak . Contral Ural, Erasnogcrak, Bezymyan, . Zuyevka, "Krastyy Oktyabr'"
imw:! Klaszon, 9th Moscow, Xizel, Gor'kiy, Ivenovo and the oloningrad planta.
The excollent work of these plants during peace and wer sorves as an oxample
fer othar plents mnd will give riso to nev successes o labor.
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A tugk has been given to the Soviet energetice experts: "o secure
further technical yrogrees in all brenches of the econcmy of the USSR, as
& conditio. for the increase of produstive lgbor, for vhick 1t 1g nscossery .
not only to overtake but, in the shortest ponsidle vime, to surpass sclence

heyond the borders of the USSR ‘(from Section 1 of the lew relating to the
“{va-Yoar Plan). v

Cur power plants are making progress in the mastery of local low.grads
fuels. Ascording to tochnical and econcate indexes owr regiomsl power plante
bhave alresdy surpmssed, from the visu-poiet of efficlency, the Bnglish wnified
mtu,m“éromlyomtqkmsmmmmmphnte. In 1932 our
spesific fuel consumption exceeded 21 peroent; in 1935, 16 percent; in 1ghs,
¥ percent; and thus the gap 1s being olosed yoor by year.

In elsctric powor plaats, in lsboratoriss pertaining to yroduction end
soleatific ressarch, and in infustry; streanous vork goes on for nev types of
pover aquipment with high operaticual factore. Side by sfde with the new tech-
Biques név parscansl organizations and new methode of operation are being atud.-
14, Thw strength of power systema will be increxsed, and Boviet power angl-
asexing will be foremeet in the world. ‘
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